The preformed metal crowns (PMCs) are prefabricated constructions, used for restoring a severely broken teeth, affected by multisurfice carious lesions.
ture cavitation, but not for the carious process. According to some authors [1, 3, 12, 15, 16 ] even on the subclinical and microscopic level the word "prevention" is not correct because a developing disease occurs. It is correct to speak about early treatment or non-operative treatment, aiming process' arrest without any operative interventions. Therefore the non-operative caries treatment should be considered as a specific and complex treatment measures, aiming the arrest of the progressive carious process on individual level -optimal control of the plaque, remineralization and a proper diet [2, 3, 16, 17] .
It is known [12 -15,18] , that for the children with high risk of caries, the number of indications for conventional fillings on primary dentition decrease due to the two terminal conditions -non-operative (preventive) treatment and the severe forms of caries with significant teeth destruction. In these cases the carious process has acute development followed by pulp inflammation, which requires endodontic treatment and preformed metal crown placement [2, 4, 6, 10, 11, 19 -24] .
According to Pitts [16] , the small patients deserve the best dental treatment, preventive or operative, which will guarantee their healthy dentition in future. Other authors [20, 21] share their doubts concerning the restoration of the primary dentition because deciduous teeth exfoliate without any symptoms. Although there is evidence [25, 26] which strongly confront this thesis and affirm the prime significance of high quality dental treatment. The understanding [2, 3, 27 ] that the choice of treatment method, as well as the restoration materials and technique of the primary teeth, depend on the individual risk of caries development, the period of the development of the dentition and the pulp condition.
The object of the study is 64 english language journals, received by searching with the following key words: preformed metal crowns, the Hall Technique ,Restorative Dentistry Stainless steel crowns, preparation for preformed metal crowns, published in the period from 1966 to 2017y. The received information allows the following analysis to be made, concerning the definition, indications for use, the methods for clinical work and characteristics of the preformed metal crowns as a prosthetic restoration in the pediatric dentistry.
REVIEW RESULTS
Definition: Stainless steel crowns are preformed extra-coronal restorations that are particularly useful in the restoration of large multisurface cavities and grossly broken down teeth [28] . They cover the entire clinical crown and therefore recurrent or further caries is very unlikely.
Application of the preformed metal crowns as a enduring restoration in severely destroyed temporary teeth:
The conventional method of PMCs' application requires a previous preparation of the tooth, which might be relatively hard for the general practicians during the work with the small patients [29, 30] . Although the placement of the PMCs with the purposes of minimally invasive methods of treatment, as it is in the Hall technique [3, 30 -33] gives the opportunity these constructions to be used in the everyday dental practice of the pediatric dentists. According to [20, 29, 32] , PMCs are the most durable restorative materials in long term aspect compared to the all other filling materials, and they should be an option of choice when a restoration on primary teeth is needed, especially in children with high caries risk.
Preformed metal crowns are used for: severely decayed teeth [5, 34, 35] ; primary molars with endodontic treatment [5, 23, 36] ; hypoplastic or hypomineralized primary and/or permanent teeth [29, 38, 39] ; children with high risk of caries in particular children treated under general anesthesia [2, 7, 40, 41] ; for restorations of teeth with multisurface caries [5, 28, 34, 41] ; where a durable restoration may fail [29, 35, 36, 42] ; fractured teeth [5, 8, 38, 41, 43] ; teeth with extensive wear [1, 4, 5] ; abutment for space maintainer [5, 28, 29, 38] .
Careful case selection is critical to the success of the usage of the PMCs as a caries management tool. Hall PMCs are best suited to managing small to moderate Class II lesions in primary molars. A thorough clinical history and examination should be carried out and bitewing radiographs were taken. These must exclude signs and symptoms of pulpal pathology, as Hall crowns should not be placed on teeth where caries involves the pulp or there are signs/ symptoms of irreversible pulpal disease [3, 17, 43].
Methods of practical work and characteristics of the preformed metal crowns as a prosthetic restoration
A number of authors [7, 28, 34, 36 ] recommended placement of wooden wedges before commencing tooth preparation. These serve both to separate neighboring teeth and to reduce the risk of iatrogenic damage to the enamel of these teeth. In addition, they help to depress the gingival tissues and rubber dam [38, 44, 45] . Full et al. [22] consider that the preparation must start with the occlusal surface for that will improve access to the approximal surfaces of the tooth. Other authors [9, 38] recommend the preparation should start with the approximal surfaces before the occlusal. It should be reduced with 1,5 mm., maintaining its occlusal contour [8, 15, 36, 38, 41, 45, 46] or the tooth is out of occlusion with adequate room to fit a crown. Aproximally, tooth reduction is made through the mesial and distal contact areas, the plane of the preparation being cut at a sufficient angle to avoid the creation of ledges or steps at the gingival finishing line [1, 4, 8, 38, 41, 45, 46] . It is necessary the preparation must be done with care to avoid damage to the neighbouring teeth [5, 38] . Lastly, the clinician should ensure that all line angles are rounded [5, 8, 36, 38, 41, 44, 45, 46] .
Effective local anesthesia of the tooth under preparation is generally recommended [4, 5, 15, 29, 36, 38, 41, 45] with additional anesthesia of the palatal surfaces of upper teeth advised for some patients [22] . Even with a roottreated tooth, preparation of the mesial and distal contact areas will traumatize the local gingival tissues, and anesthesia is appropriate for these patients also [4, 22, 38] . A topical analgesic applied to the gingival area may be sufficient in these cases [4] .
Preformed metal crowns for primary molars are not close fitting, except at the margin, so the preparation coronal to the gingivae does not need to be precise [37] . The most bulbous part of the primary molar tooth is at its cervical third, and it is this undercut area at the gingival margin, particularly buccally and lingually, which gives retention to the crown [8, 36] . The mesial and distal slices should end slightly below the gingivae, on enamel [41], leaving an undercut area of intact enamel at the cervical circumference of the tooth [36] . The flexible crown wall allows it to spring into these undercut areas, thus gaining retention.Some authors [44] suggested preparing buccal and lingual walls to produce a gingivally inclined long bevel to facilitate placement of the crown [22, 37, 49] . Others [7, 28] , however, recommended that minimal or no preparation be carried outon the buccal and lingual sides of the tooth crown unlessthere is a pronounced enamel convexity, and, if present, this should be reduced by only a limited amount [8, 17, 35, 37, 45, 47]. Duggal and Cruzon [4] recommended trying the selected crown for size before carrying out any lingual or buccal reduction. Any ledge or step present at the mesial or distal finishing line will create difficulty in seating the crown [5, 22, 38, 41], and the clinician may then trim the crown unnecessarily when it is the ledge or step that should be removed.
To obtain retention, the crown must seat subgingivallyto a depth of about 1 mm [10, 38, 45, 46] , and a degree of gingival blanching seems to be inevitable [5] although some authors [36, 41] interpreted gingival blanching as an indication that further contouring of the crown is necessary.A crown that is highin the occlusion (1-1.5 mm) is acceptable, as it is considered that primary teeth can spontaneously adjust for this amount of occlusal discrepancy over a week or so [4, 5] .
Many journals [8, 10, 19, 20, 40] approve the high rate of success of the preformed metal crowns. Undoubtedly they provide the most durable restoration in primary dentition for the period above 40 months [7] . Although the placement of PMCs is relatively expensive and time consuming the need of replacement is extremely rare (only in 3% compared to amalgam restorations -15%). This fact makes the PMCs a preferred option as a restoration tool for primary teeth for a long period [50] .
The classic technique for PMCs' application requires a previous preparation to be done in few easy steps: First, a restoration with GIC or compomer prior to preparation for the stainless steel crown is needed [42] . Followed by reduction of the occlusal surface by about 1.5 mm using a flame-shaped or tapered diamond bur. Uniform occlusal reduction will facilitate placement of the crown without interfering with the occlusion [22] . Using a fine, long, tapered diamond bur, held slightly convergent to the long-axis of the tooth, cut interproximal slices mesially and distally. The reduction should allow a probe to be passed through the contact area [48] . The buccolingual reduction should be kept to a minimum, as these surfaces are important for retention. However, the reduction may be needed when there has been significant proximal space loss or anatomical features, such as a prominent Carabelli'scusp [48] . After the preparation, an appropriate size of the crown should be chosen by measuring the mesiodistal width [49] . A trial fit is carried out before cementation. It is important that the crown should sit no more than 1 mm subgingivally. If there is excessive blanching of the gingival tissues, the length of the crown should be reduced and the margins should be smoothed with a whitestone [51] . Cement the crown with a GIC. If the crown has been built up before the placementof the crown, a glass ionomer luting cement may be used, otherwise a restorative GIC should be used. Care should be taken while holding the crown as it can beeasily dropped during placement. Excess cement should be wiped away and a layerof Vaseline placed around the margins while the cement is setting [7, 25, 43, 63] .
Irrespective of whether the tooth to be restored is vital or non-vital, local anaesthesia should be used when placing a stainless steel crown because of the soft-tissue manipulation. Rubber dam, although sometimes difficult to place in the broken down dentition, should be used where possible [2, 3] .
Application of preformed metal crowns prior management of the carious process:
When placing any restoration, the importance of achieving a high quality coronal seal is now well recognized. Furthermore, there is growing evidence that providing a good seal is maintained, the complete removal of caries is no longer necessary [12] . This enables us to minimize the amount of tooth tissue that is removed, which is of potential advantage in restoring primary molars with their thin enamel and dentine, and relatively large dental pulps [18] .
When restoring occlusal lesions, adhesive materials [31] in Scotland have shown that this simple technique can provide successful restorations in the medium term; indeed the technique not only outperformed conventional restorations but was preferred by the children and clinicians. This procedure can be a valid alternative, particularly when children are unable to accept conventional treatment with local anaesthetic. It is, however, not appropriate in all cases and in particular, should only be used for teeth that are symptom free and without signs or symptoms of pulpal pathology [13, 33, 56] .
Regarding the correct clinical performance, the following protocol of the Hall technique is described [3]: First step involves the selection of proper size of the crown. PMCs are tried to find one that covers the occlusal table of the tooth but does not impinge on the teeth on either side, and there is feeling of "spring back". If necessary, orthodontic separators may be placed for 3 days prior to fitting the PMC to ease placement. The PMC is not pushed through the contact points; removing it can be difficult. The smallest size of crown that will fit is chosen. The crown should not be fully seated at this point as it can be very difficult to remove for cementation [31, 57] . The second step includes the mixing and filling the crown with GIC. It is mixed to the consistency of a regular crown luting cement. The cement is placed in the PMC (it should be almost full). Care is taken to fill the crown from the base upwards and ensure that there is cement around the walls [32, 33] . Before placing the crown over the tooth, some glassionomer may be wiped on the tooth or placed in any cavitation to help to ensure a good seal [13, 25] . Placement and fixing follow. The crown is placed evenly over the tooth and engaged in the approximal contact points using finger pressure to secure its position. The child, with some encouragement, then bites down on the crown. Asking the child to bite on a cotton wool roll can help with this process. Care is taken to ensure the crown seats evenly over the tooth If necessary, the clinician may seat the PMC manually, using very firm digital pressure. If the PMC fails to fully seat, it should be removed quickly, using a large spoon excavator kept ready for this purpose [48, 56, 58] . As soon as the crown is fitted, the child is asked to open to allow the crown position to be checked, and excess GIC can be wiped away while still wet [1] . Having checked the crown is in the optimal position, and whilst the cement is still soft, the child is instructed to bite down again on the crown or cotton wool. It is likely that some more GIC will be extruded. The child should bite down the crown until the cement has set in order to prevent the "springback"effect of the crown, which may compromise the seal [3, 59] . The fit of the crown is checked and excess cement removed with a hand excavator, once it has reached the gel stage. Dental floss should be used to clear the contacts of any excess. Blanching usually disappears within minutes. The occlusal discrepancy, which is minimal in the presented case, should resolve in a few weeks. The child should be praised and reassured [3, 60, 61] .
The question remains as to whether there is a place for this practice when conventional techniques of proven efficiency are available. However, conventional restorations are very technique sensitive and commonly require the use of local anaesthesia and high-speed handpieces, which many young children find difficult to accept [14, 62, 63] . This technique can be a useful alternative under such circumstances. It is already being extensively used in some countries, although the paucity of long-term clinical trials [31, 33] prevents it from being recommended generally. Further trials are currently underway in the UK and Australasia, and the results of these studies may change recommendations for its use [2] .
